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[57] 

The static mixing apparatus for a flowing medium comprises 
a tubular housing (4) and at least one mixing element (3) 
disposed in the housing, the structural elements of which are 
essentially bars (11, 12, 21, 22). The housing de?nes a main 
direction of ?ow (5) of the medium and the bars (12, 22) 
exerting the mixing action enclose an angle with the main 
direction of ?ow. The mixing element is formed from at least 
two strip-like, substantially Zig-zag or wavy sections (1, 2). 
The mixing element is preferably designed essentially rota 
tional symmetrical in relation to a 180° rotation around the 
main direction of ?ow. 

ABSTRACT 

5 Claims, 4 Drawing Sheets 
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STATIC MIXING APPARATUS 

BACKGROUND OF THE INVENTION 

The invention relates to a static mixer or mixing apparatus 5 
for a ?owing medium, the mixer having a tubular housing 
which de?nes a main direction of ?ow for the medium. At 
least one mixing element disposed in the housing has 
structural elements, essentially in the for of bars, which exert 
the mixing action and enclose an angle relative to the main 
direction of ?ow. 

Such an apparatus is known from Swiss Patent Speci? 
cation 642 564 or German Patent Speci?cation 28 08 854. 
The mixing element utilized by such apparatus comprises a 
structure which is constructed of interengaging, intersecting 
bars. The bars form two groups of structural elements which 
are in mutually parallel alignment. 

SUMMARY OF THE INVENTION 

The manufacture of the known mixing elements is rela 
tively expensive because they are assembled by, for 
example, welding individual bars together. 

It is therefore an object of the invention to create a mixing 
apparatus for which a more cost-favorable manufacturing 
method is available. This object is achieved with an appa 
ratus having a mixing element which is formed of at least 
two strip-like, substantially zig~zag or wavy sections. 

The mixing element is further preferably substantially 
rotationally symmetrical in relation to a 180° C. rotation 
about the main direction of ?ow. In the present description 
only embodiments which display this rotational symmetry 
are shown. However it is, for example, possible that the two 
strip-like sections display mirror symmetry with respect to 
one another, and this can be in relation to the plane at which 
the sections are assembled. 

The material from which the mixing elements are pro 
duced is preferably a metal alloy or a plastic and the two 
sections are advantageously welded together. Further, the 
mixing apparatus can have one or more mixing elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a detailed, perspective view of a mixing element 
for a mixing apparatus made according to the invention, 

FIG. 2 is a longitudinal section through a mixing appa~ 
ratus having the mixing element shown in FIG. 1, 

FIG. 3 is a plan view of a section of a second embodiment 
of the mixing element made according to the invention, 

FIG. 4 shows a third embodiment, 

FIG. 5 shows a fourth embodiment, 

FIG. 6 is a longitudinal section through a mixing element 
having four sections, and 

FIG. 7 is a perspective view which shows two mixing 
elements joined end-to-end and rotationally offset 90° C. 
with respect to each other. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A mixing element 3 shown in FIG. 1 is formed from 
strip-like, substantially zig-zag or wavy sections 1 and 2. 
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2 
Section 1 comprises bars or strips 12 generating a mixing 
action and an opening 13 de?ned by and located between 
two of the bars. Section 2 has corresponding bars 22 and 
openings 23. The two sections 1 and 2 have and they are 
connected to one another by transverse bars 11 and 21, for 
example by means of a spot weld. At the outer extreme 
points, bars 12 and 22 de?ne connection pieces or segments 
14 and 24, respectively. Sections 1 and 2 can be manufac 
tured by stamping them from metal or plastic sheets and 
subsequently forming them. The sections may also be injec 
tion molded. 

FIG. 2 shows the manner in which mixing element 3 of 
FIG. 1 is arranged in a tubular housing 4. The main direction 
of ?ow is indicated by an arrow 5. Faces of the transverse 
bars 11, 21 abut, are located at the center of the tubular 
housing, and are parallel to the longitudinal axis of the 
housing so that the respective sections 1, 2 are entirely 
located in one or the other longitudinal housing half or 
sector, as is shown in FIG. 2. 

The ?rst embodiment of the invention shown in FIG. 1 
uses a section 1 in the form of a rigid chain. The chain links 
comprise two parallel bars 12 which are angularly inclined 
relative to the ?ow direction 5 and cause a mixing action. A 
second embodiment shown in FIG. 3 employs a correspond 
ing chain with three respective bars 12 and two associated 
openings 13. In a third embodiment of the invention, shown 
in FIG. 4, the chain links only comprise one bar which 
causes a mixing action. 

FIG. 5 illustrates a fourth embodiment of the invention in 
which openings 13a and 13b (and 23a and 23b respectively) 
are formed by partially blanking out material and bending it 
outwardly so that the bent-out material sections 15a and 15b 
(and 25a and 25b) themselves perform the function of the 
bars and cause a mixing action. 

A mixing element may be formed of more than two 
strip-like sections. FIG. 6 shows an example using four 
sections 1, 2 and 1‘, 2‘, respectively 
A mixing apparatus generally comprises more than one 

mixing element 3. Adjacent mixing elements are advanta 
geously swivelled with respect to each other by an angle of 
preferably 90° C. relative to the main direction of ?ow as 
shown in FIG. 7. As is known in addition to using it in 
mixing operations, a mixing apparatus such as the mixing 
apparatus described herein can also be used in heat and 
material exchange operations. 
What is claimed is: 
1. A static mixing apparatus for a ?owable medium 

comprising: 
an elongated, tubular housing having a wall, an axis and 

a ?ow direction, the axis dividing an interior of the 
housing into longitudinally extending ?rst and second 
interior housing sectors; and a mixing element disposed 
in and extending over a portion of the length of the 
housing, the mixing element including ?rst and second 
elongated mixing sections of like shape, each section 
being substantially entirely disposed in a respective one 
of the housing sectors and comprising: 
elongated, ?rst and second, substantially parallel and 

spaced~apart material strips extending generally in 
the flow direction nonparallel to the housing axis; 

?rst and second transverse bars oriented transversely to 
the housing axis having faces substantially aligned 
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with the housing axis, said transverse bars connect- whereby the medium ?owing in the ?ow direction 
ihg ?rst and Second ends of the Strips and ahhhihg through the housing is mixed by the mixing element. 
faces of 9°rresp°mlmg transverse ,bars of another one 2. A static mixing apparatus according to claim 1 wherein 
of the mlxmg sections dlsposed 1n the other one of 
the housing sectors; segments of the ?rst and second 5 the Securing means comprises‘ '3 weld‘ 
material strips midway between and spaced from the 3. A static mixing apparatus according to claim 1 includ 
trahsvorse bars being joined to each other and Posi- ing at least two mixing elements disposed in the interior of 
tioned proximate the wall; . . . . . 

the mated a1 Strips, the transverse bars and the segments the hOIlSlIlg and being axially rotationally offset with respect 
de?ning asymmetric chain links of like shapes, and 10 to each other by about 90° 
?rst and second, axially spaced-apart openings 4. A static mixing apparatus according to claim 1 wherein 
which are angularly inclined relative to the housing the mixing Sections are formed from metal. 
axis and wholly positioned in the respective one of 
the housing sectors, the section being further rota- _ _ _ _ _ 
tionally Symmetrical about its longitudinal axis; and 15 the Il'llXlIlg sections are formed from a plast1c matenal. 
means securing the abutting faces of the transverse 
bars to each other; * * * * * 

5. A static mixing apparatus according to claim 1 wherein 


